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INTRODUCTION 


The  use  of  unattended  ground  sensors  has  provided  commanders  at  all  echelons 
of  command  with  valuable  real  time  information.  In  a  highly  mobile,  fluid, 
and  fast-moving  tactical  situation,  maneuver  elements,  as  well  as  the  sta¬ 
tionary  units,  must  have  a  means  of  emplacing  sensors  that  will  provide  the 
flexibility  required  in  that  battlefield.  Aerial  delivery  provides  the 
commander  a  flexible  and  responsive  means  of  deployment  that  can  be  used  in 
a  variety  of  tactical  situations,  especially  when  speed  of  implant  is  essen¬ 
tial  or  when  the  area  to  be  seeded  is  extremely  remote  or  is  dominated  by 
enemy  forces.  The  most  critical  problem  facing  the  delivering  unit  is  accu¬ 
racy.  US  Army  units  do  not  have  a  standard  sighting  system  which  enables  the 
deployment  of  unattended  ground  sensors  or  other  equipment  from  a  helicopter 
with  a  high  degree  of  accuracy.  Various  procedures  have  evolved,  primarily 
based  upon  the  experience  level  of  the  personnel  involved,  but  a  suitable, 
inexpensive  sight  is  required. 

In  September  1968,  the  Department  of  the  Army  approved  an  ENSURE  for  a  Multi¬ 
purpose  Helicopter  Dropsight,  which  had  been  proposed  by  the  Army  Concept 
Team  in  Vietnam  (ACTIV),  to  assist  in  accurately  delivering  munitions  and  sen¬ 
sors  to  the  ground  from  a  helicopter  in  flight.  This  task  was  assigned  to 
the  US  Army  Materiel  Command  (Frankford  Arsenal).  Twenty-four  preliminary 
sights  were  delivered  to  Vietnam  in  February  -  April  1969.  Sighting  was 
accomplished  by  the  copilot,  who  viewed  the  target  through  a  polaroid  ring 
sight  mounted  near  eye  level  and  through  a  grid  installed  on  the  chin  bubble 
of  the  UH-1D  Helicopter.  Deficiencies  observed  during  testing  resulted  in  the 
conclusion  that  this  sight  was  not  suitable  for  employment  in  Vietnam  and  it 
was  recommended  that  no  further  development  effort  be  expended  on  this  sight. 

During  the  visit  of  an  LWL  briefing  team  to  Headquarters,  US  Army  -  Pacific 
(USARPAC) ,  in  February  1970,  a  need  was  expressed  for  a  means  of  accurately 
dropping  a  variety  of  types  of  packages  from  Army  light  aircraft  or  heli¬ 
copters  to  units  on  the  ground  from  altitudes  of  2,000  feet  or  less.  A 
similar  need  was  expressed  in  a  letter  dated  July  1970  from  Headquarters, 

US  Army  Project  MASSTER. 

The  present  method  for  dropping  unattended  ground  sensors,  an  "eyeballing" 
technique,  involves  sighting  over  the  tip  of  the  skid  on  the  right  side  of 
the  helicopter.  The  dropper,  an  Unattended  Ground  Sensor  Specialist  (MOS 
17M20) ,  sits  in  the  open  doorway  behind  the  pilot  with  the  sensor  in  his 
hands.  He  releases  the  sensor  when  the  target  on  the  ground  comes  into  line 
with  the  tip  of  the  skid.  With  one  to  two  hours  of  practice,  a  soldier  can 
become  proficient  in  making  drops  from  one  specific  altitude  at  one  specific 
aircraft  speed.  However,  additional  practice  often  is  needed  prior  to  a 
mission  in  order  to  regain  proficiency. 

A  suggestion  for  an  Unattended  Ground  Sensor  Air  Employment  Sight  (Suggestion 
No.  1-3-44)  was  received  from  the  Incentive  Awards  Committee,  Civilian  Per¬ 
sonnel  Division,  Fort  Huachuca,  AZ,  in  January  1971.  The  suggestion  was  to 
place  a  sight,  a  simple  cross  hair,  on  a  stand  in  the  doorway  of  the  helicop¬ 
ter  so  the  UGS  Specialist  would  have  two  points  to  align  with  the  target  or 
drop  zone  (Figure  1).  The  sight  would  be  adjustable  vertically  to  permit 
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setting  for  different  drop  altitudes  (or  different  helicopter  speeds)  and  hor¬ 
izontally  (perpendicular  to  the  line  of  flight)  as  indicated  in  Figure  2. 

The  suggestion  was  evaluated  and  specific  military  needs  for  a  sight  to  aid 
in  drops  of  sensors  and  other  items  were  identified.  Since  it  was  apparent 
that  a  need  still  existed,  LWL  Task  08-F-71  was  initiated  in  June  1971  to 
fabricate  and  evaluate  a  prototype  dropsight  along  the  suggested  lines  to 
permit  evaluation  of  the  suggested  concept.  A  list  of  Military  Characteristics 
was  prepared  (Appendix)  to  provide  design  and  performance  goals. 


Figure  1.  Operational  Concept  for  Helicopter  Dropsight 


Figure  2.  Sight  Details  for  Proposed  Helicopter  Dropsight 
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DESCRIPTION 


The  Helicopter  Dropsight  consists  of  a  simple  cross  hair  mounted  in  a  ring  on 
an  arm  that  projects  outside  the  helicopter.  The  arm  assembly  is  attached  to 
a  standard  installed  directly  behind  the  pilot  in  the  rear  doorway  on  the  right 
side  of  the  aircraft  (Figures  3  and  4).  An  auxiliary  attachment  for  the  skid 
provides  the  front  sighting  point.  The  dropsight  is  designed  for  use  in  the 
UH-1D  and  UH-1H  helicopters.  Sighting  consists  of  aligning  the  cross  hair, 
the  marker  on  the  skid,  and  the  target  or  drop  zone.  When  all  points  are  in  . 
line,  the  sensor  or  other  hardware  is  hand  dropped.  The  dropsight  can  be  set 
for  various  drop  conditions  including  payload,  altitude,  and  flight  speed. 
Ballistic  tables  for  the  specific  payload  being  dropped  are  needed  to  achieve 
accuracy.  The  sight  weighs  less  than  10  pounds  and  can  be  installed  within 
five  minutes. 


Figure  3.  Helicopter  Dropsight  in  UH-1H  Helicopter 
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Sight  in  Operating  Position 


Figure  4. 
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DEVELOPMENT 


A  helicopter  dropslght  was  designed  in  accordance  with  the  military  charac¬ 
teristics.  The  cross  hair  was  made  and  mounted  in  a  manner  similar  to  the 
sketch  shown  in  Figure  2.  A  slot  in  the  top  of  the  crossarm  permitted  the 
sight  holder  to  be  moved  inward  or  outward  as  desired  by  the  user.  Stanchion 
mounting  points  in  the  floor  and  the  ceiling  were  utilized  to  provide  a 
rigidly  mounted  standard  upon  which  the  crossarm  could  move  up  or  down.  To 
install  and  use  the  sight,  it  was  necessary  to  remove  the  small  door  directly 
behind  the  pilot,  on  the  right  side  of  the  helicopter,  and  to  move  the  sliding 
door  rearward.  The  sight  standard  was  located  approximately  at  the  center  of 
the  small  doorway  and  the  operator,  secured  by  an  auxiliary  safety  harness, 
knelt  in  the  open  doorway  to  the  rear  of  the  standard. 

After  installation  of  the  feasibility  model  in  a  UH-1D  Helicopter,  drop  tests 
were  conducted  using  obsolete  ADSID  I-S  Sensors.  The  drops  were  made  from 
an  altitude  of  1000  feet  and  an  air  speed  of  80  knots.  The  sensors  fell 
short  on  all  drops  and  it  was  quickly  determined  that  vertical  adjustment  of 
the  sight  on  the  standard  was  not  sufficient  to  cover  the  desired  range  of 
altitudes  and  air  speeds. 

The  mounts  for  the  standards  were  modified  and  the  sight  was  installed  at  a 
new  location,  just  in  front  of  the  rear  seat.  The  operator  then  sat  sideways 
on  the  rear  seat,  using  the  safety  harness  provided  for  that  seat  (Figure  5). 
Using  this  mounting  position,  additional  drops  were  made  from  altitudes  of 
500  and  1000  feet.  A  few  fairly  reasonable  dispersion  patterns  were  achieved, 
but  sufficient  adjustments  could  not  be  made  to  place  the  sensors  close  to 
the  target.  It  was  apparent  that  a  greater  flexibility  would  be  needed; 
sighting  over  the  tip  of  the  skid  (i.e.,  using  the  tip  of  the  skid  as  the 
front  sight),  which  is  the  technique  proposed  in  the  original  suggestion,  is 
limited  to  a  few  special  drop  conditions.  These  tests  also  showed  that  fairly 
accurate  drops  can  be  achieved  by  untrained  personnel.  Also  during  these 
drops,  the  hand-release  techniques  were  improved  from  rolling  the  sensor  off 
the  finger  tips  (the  method  illustrated  in  Figure  5)  to  a  quick  release  from 
an  over-the-top  grip  when  holding  the  sensor  in  the  air  stream  (see  Figure  3). 

Additional  modifications  were  then  made  to  improve  mounting  and  versatility. 
Floor  and  ceiling  channels  were  built  that  would  permit  changing  the  location 
of  the  standard  forward  or  rearward  at  one- inch  increments.  Sighting  markers 
were  also  provided  along  the  skid  to  supplement  the  use  of  the  tip  of  the  skid 
as  the  front  sight. 

The  initial  test  results  were  used  to  compute  preliminary  ballistic  tables  for 
use  in  selecting  sight  settings  for  future  drops.  Then  a  series  of  drops  was 
made  to  calibrate  the  sight.  Each  set  of  drops  was  conducted  at  a  specific 
sight  setting  and  no  range  adjustments  were  made  to  close  in  on  the  target. 
The  calibration  results  are  shown  in  Table  I.  The  mean  deviation  along  the 
flight  path  from  the  center  of  impact  (Cl)  is  comparable  to  "mean  radius,"  a 
familiar  term  used  when  evaluating  target  patterns  for  small  arms. 


7 


8 


Figure  5.  Feasibility  Model  in  UH-1H  Helicopter 


TABLE  I.  HELICOPTER  DROPSIGHT  CALIBRATION  TESTS 


Altitude  Air  Ground  Sensors  Spread  Along  Flight  Path  Mean  Dev. 

Speed  Speed  Dropped  Extreme  Best  Group  from  Cl 

(feet)  (knots)  (knots)  (number)  (meters) (meters) 


500 

60 

55.5 

9 

39 

7 

in 

18 

meters 

10.3 

500 

80 

75.5 

8 

21 

5 

in 

13 

meters 

7.9 

500 

80 

75.5 

9 

30 

6 

in 

18 

meters 

9.9 

500 

100 

95.5 

8 

31 

6 

in 

12 

meters 

7.0 

1000 

60 

46.5 

9 

43 

7 

in 

14 

meters 

7.9 

1000 

80 

66.5 

9 

45 

6 

in 

25 

meters 

13.1 

1000 

100 

86.5 

8 

31 

5 

in 

8 

meters 

12.6 

With  this  data  in  hand,  sight  positions  were  selected  for  two  specific  drop 
conditions  -  500  feet  @  60  knots  and  500  feet  @  80  knots.  Markers  were 
placed  on  the  skid  to  provide  front  sighting  points  as  shown  in  Figure  6. 

The  80  knot  marker  was  located  at  the  heel  of  the  step  and  the  60  knot  marker 
approximately  12  inches  farther  rearward.  In  addition,  the  standard  was 
marked  with  a  zero  setting,  the  same  for  both  airspeeds  (Figure  7) ,  and  marks 
were  provided  to  permit  compensation  for  headwind  and  tailwind.  Alternate 
markings  were  provided  to  adjust  the  sight  based  on  observed  impact  points. 

For  example,  if  the  observed  impact  was  short  of  the  target,  the  sight  arm 
was  raised  to  compensate;  a  scale  (in  red)  on  the  standard  was  marked  in  IO¬ 
meter  increments. 

An  instruction  manual  was  prepared  to  provide  installation  and  operating 
instructions.  The  test  results  and  manual  were  reviewed  by  the  LWL  Safety 
Committee  and  a  Safety  Statement  was  issued.  The  US  Army  Aviation  Systems 
Command  was  queried  relative  to  a  safety  of  flight  release  and  a  reply  was 
received  that  a  safety  of  flight  release  would  not  be  required. 

The  feasibility  model  was  taken  to  Europe  for  possible  demonstration  during 
training  maneuvers  during  the  summer  of  1972.  It  was  demonstrated  only  once 
and  the  response  was  not  enthusiastic. 

An  evaluation  plan  was  prepared  and  the  sight  was  taken  to  Fort  Huachuca  in 
March  1973  for  demonstration  and  evaluation  by  personnel  of  the  US  Army  Combat 
Surveillance  and  Electronic  Warfare  School  (USACSEWS) ,  which  since  has  been 
consolidated  into  the  US  Army  Intelligence  Center  and  School  (USAICS).  Here, 
the  sight  was  well  received.  It  was  tested  on  the  range  used  to  train  students 
in  the  hand-dropping  of  unattended  ground  sensors.  School  personnel  testing 
the  sight  felt  it  would  improve  accuracy,  consistency,  and  the  training  of 
personnel.  They  indicated  that  a  different  system  of  marking  the  standard 
would  be  better  for  their  sensor  dropping  technique  and  they  recommended  a 
number  of  modifications.  It  was  requested  that  one  sight  be  modified  accord¬ 
ingly  and  then  sent  to  Fort  Huachuca  for  additional  trials  prior  to  fabrica¬ 
tion  by  LWL  of  ten  additional  sights  for  use  in  evaluation  and  training.  It 
was  indicated  that  the  standard  drop  altitude  was  500  feet  but  that  an  altitude 
of  800  feet  would  be  preferred.  There  was  no  interest  in  higher  altitudes  or 
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Feasibility  Model 


Figure  6. 


Final  Model 


Front  Sighting  Markers 


Feasibility  Model 


Final  Model 


Figure  7.  Sight  Standard  and  Arm  at  Zero  Setting 
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in  drops  from  nap-of- the-earth;  the  angle  of  entry  of  the  sensor  into  the 
ground  ia  sensitive  and  therefore  low  release  altitudes  are  ruled  out  except 
from  a  hovering  helicopter. 

Several  modifications  were  made  and  then  evaluated  at  Fort  Huachuca.  New 
markings  were  provided  on  the  standard  and  on  the  floor  and  ceiling  channels. 
Positive  locking  of  the  crossarm  on  the  standard  was  achieved  by  drilling 
holes  through  the  standard  at  1/2- inch  intervals  and  locking  with  a  quick- 
release  pin.  An  adjustable  skid  marker  was  developed  to  provide  a  movable 
front  aiming  point.  A  mount  on  the  crossarm  was  provided  for  installing  a 
stopwatch  that  could  be  used  to  provide  uniform  spacing  when  dropping  a 
string  of  sensors.  Another  sight  that  could  be  leveled  in  flight  was  built 
and  evaluated;  but  it  was  rejected  as  being  too  complex. 

While  these  modifications  were  being  made,  a  class  of  students  was  used  to 
run  an  evaluation  of  the  feasibility  model.  The  class  was  split  so  that  some 
of  the  students  started  using  the  standard  ,,eyeballingM  technique  and  others 
started  with  the  sight.  All  of  the  students  indicated  that  they  preferred 
to  use  the  sight  and  had  more  confidence  when  using  the  sight.  Each  student 
made  five  drops  and  807o  of  them  had  better  accuracy  when  using  the  sight; 

72%  of  the  drops  were  within  20  meters  of  the  target  and  527,  within  10  meters. 

In  April  1973,  after  the  modifications  had  been  completed,  two  experienced 
instructors  made  drops  from  various  altitudes  with  the  following  results: 

TABLE  II.  ACCURACY  OF  SENSOR  DROPS  USING  HELICOPTER  DROPSIGHT,  11-12  Apr  73 


Altitude  (feet) _ Sensors  Dropped  (number)  Average  Miss  Distance  (meters) 


500 

8 

5.0 

800 

8 

3.3 

800 

4 

8.6 

1000 

5 

9.2 

1000 

10 

10.4 

1500 

6 

15.1 

As  a  result  of  these  tests,  the  helicopter  dropsight  was  immediately  phased 
into  the  doctrine  for  unattended  ground  sensors  and  incorporated  into  the 
training  cycle  beginning  with  the  class  starting  16  Apr  73.  The  standard 
drop  altitude  of  500  feet  was  retained  for  a  while,  but  was  changed  to  800 
feet  a  few  months  later.  Students  still  were  significantly  more  accurate 
from  800  feet  than  previous  students  had  been  when  "eyeba lling"  from  500 
feet. 

Twelve  additional  sights  were  fabricated  in  the  final  configuration,  ten  of 
which  are  being  used  for  training,  etc.,  at  USAICS  and  in  various  Army  and 
Marine  Corps  units.  The  eleventh  sight  went  to  the  Ordnance  Museum  at 
Aberdeen  Proving  Ground,  MD. 
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Data  on  the  Helicopter  Dropsight  and  the  twelfth  sight  were  forwarded  to  the 
US  Army  Aviation  Systems  Command  (AVSCOM) ,  PO  Box  209,  St.  Louis,  MO  63166, 
which  was  assigned  as  the  US  Army  Materiel  Command  Parent  Agency  for  this 
task.  The  point  of  contact  is  Mr.  Silas  G.  Garrett,  AMSAV-ERR,  AV  698-3821. 
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CONCLUSIONS 


1.  The  Helicopter  Dropsight  successfully  achieved  the  goal  of  providing 
a  simple,  low-cost  sighting  system  for  use  in  dropping  unattended  ground  sen¬ 
sors  and  other  hardware. 

2.  Students  dropped  sensors  with  significantly  greater  accuracy  from  an 
altitude  of  800  feet  than  previous  students  had  when  using  the  "eyeballing" 
technique  from  500  feet. 

3.  The  Helicopter  Dropsight  improves  accuracy  and  consistency  and  should 
reduce  training  and  periodic  proficiency  training  requirements. 

4.  The  sight  is  very  light  in  weight  and  can  be  installed  in  approximately 
five  minutes  on  UH-1D  and  Uh-IH  helicopters. 
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MILITARY  CHARACTERISTICS  FOR  HELICOPTER  DROPSIGHT 
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.  •  j  1  0  JUN  1971 

!/*  '  >  \ 

mw  KtT 


1.  REQUIREMENT: 

a.  Provide  U.  S.  Army  units  conducting  aerial  deployment 
of  unattended  ground  sensors  or  aerial  delivery  of  free  fall 
items,  the  capability  of  reliably  emplacing  equipment  in  the 
intended  target  area  with  a  high  degree  of  accuracy. 

b.  Sources  of  Requirement: 

(1)  LWL  Briefing  Team  Report,  USARPAC  Visit,  2-4  Feb  70. 

(2)  Ltr,  HQ  USA  Project  MASSTER,  2  July  70,  subject: 

ADSID  III/S  Test  Report  (U). 

(3)  DA  2440,  HQ  Fort  Huachuca,  30  Dec  70,  subject: 

Unattended  Ground  Sensor  Air  Employment  Sight. 

2.  OPERATIONAL  AND  ORGANIZATIONAL  CONCEPTS: 

a.  Operational  Concept:  Aviation  units,  airmobile  companies, 
and  command  and  control  aircraft  would  utilize  this  device  to 
accurately  deploy  sensor  devices  or  other  free  dropped  equipment 
while  airborne  from  UH-1  helicopters.  Device  would  be  operated 
by  a  crewman  or  observer  other  than  the  pilot  or  co-pilot. 

b.  Organizational  Concept:  It  is  envisioned  this  item  would 
be  available  to  using  units  through  normal  supply  channels  for  the 
class  of  supply. 

3.  JUSTIFICATION  AND  PRIORITY: 

a.  Reason  for  the  Requirement:  A  need  has  been  established 
for  a  device  to  enable  sensor  devices  or  other  equipment  to  be 
accurately  air  delivered  from  a  helicopter  at  altitude  up  to  2,000 
feet  above  ground  level.  The  only  method  presently  available  is 
to  train  an  individual  to  drop  the  devices  by  sighting  over  the 
landing  skid  of  a  UHtID  aircraft.  This  method  requires  that  the 
aircraft  remain  below  800  feet  to  ensure  accuracy.  Statistics 
from  South  East  Asia  show  that  the  percentage  of  sensors  deployed 
by  air  has  increased  from  5  percent  in  1968  to  40  percent  in  1970. 
Air  employment  is  preferred  for  the  following  reasons: 
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(1)  Immediate  mission  response  time. 

(2)  Requires  less  manpower  -  3  man  crew  versus  hand 
employment  which  requires  10  to  15  personnel. 

(3)  The  possibility  of  compromise  is  reduced  due  to  less 
time  spent  over  the  target  area. 

b.  Priority:  Priority  Group  II. 

4.  CHARACTERISTICS : 

a.  Performance  Characteristics:  During  the  course  of  the 
feasibility  study,  it  is  felt  that  the  following  characteristics 
should  be  considered: 

(1)  Number  of  components  -  To  be  determined. 

(2)  Maximum  weight  -  10  lbs. 

(3)  Cubic  measurements  -  To  be  determined. 

(4)  Assembly/disassembly  time  -  Installation  or  removal  in 
less  than  one  hour  by  one  man. 

(5)  Power  requirements  -  To  be  determined. 

(6)  Transportability  -  Easily  transported  by  one  man,  air 
and  vehicle  transportable. 

(7)  Environmental  requirement  -  Categories  1  thru  8,  AR  70-38. 

(8)  Compatability  -  Must  be  capable  of  being  mounted  on 
UH-1  series  helicopters. 

(9)  Performance  requirements: 

(a)  Range  -  Accurate  for  altitudes  of  2,000  feet  above  ground 
level  or  less. 

(b)  Accuracy  -  Accurate  enough  to  ensure  sensor  emplacement 
within  existing  accuracies  required  for  aerial  emplacement  of  sensor 
devices. 
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(c)  Night  operation  -  Must  be  capable  of  being  used  at  night 
utilising  the  aircraft  power  source. 

(10)  Storage  (Shelf  Life)  -  Indefinite. 

b.  Maintenance  Concept:  Require  no  maintenance  other  than 
visual  inspection  prior  to  use. 

c.  Human  Engineering  Concept:  Require  a  minimum  of  training 
and  be  safe  in  operation  in  accordance  with  AR  602-1,  dated  A  Mar 
68  and  AR  385-16,  dated  11  Feb  67. 

d.  Priority  of  Characteristics:  Reliability,  performance. 

5.  PERSONNEL  CONSIDERATIONS;  Introduction  of  this  item  into  the 
Army  inventory  will  require  no  additional  personnel  spaces  in  TO&E 
of  tactical  units. 
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